Cloning and heterologous transcription of a polyketide synthase gene from the lichen Solorina crocea.
Lichens and most ascomycete fungi produce polyketide secondary metabolites often with valuable biological activities. Their biosynthesis is primarily governed by large iterative multifunctional type I polyketide synthases. Although there has been good progress studying filamentous non-lichenized fungi, there is limited information on polyketide biosynthesis in lichens and their mycobionts, due to their slow growth, difficulties in establishing pure cultures, and the absence of methods for direct genetic manipulation. However, heterologous expression in a surrogate host offers an alternative approach for exploring lichen polyketide biosynthesis. Here, we report cloning of a type I polyketide synthase gene from the foliose lichen Solorina crocea and its heterologous transcription in the filamentous fungus Aspergillus oryzae, including processing of the transcript. No new polyketide product was detected. The lichen polyketide synthase showed greatest homology with uncharacterized genes from filamentous fungi and lower homology with proteins catalysing biosynthesis of the decaketide alternapyrone and the tetraketide side-chain of squalestatin. The technology platform utilized here presents a useful tool for functional characterization of fungal biosynthetic genes and provides a means for novel production of valuable compounds.